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Appena»% l tor 

U$ SehfllNo. 1(V6S3,509 

AmeAdmcni dated March 7« 2007 

1-70 (CuiceDciO 

71. (Pnvlowly prewnt^) A aiuly«t compMitkm UMfiil in the polymerization 
of olefins formed by eonttcdng mibstAHtfiilly simultaneously in a single mction 
zone and in an inert liquid, tlie components comprising: 

a) alnmlnom compounds selected from at least one aluminum 
compound represented by tbe formula 



wherein 

R (s a hydrocarbyl group; 
Q is a hydrocarbyloxy group; 
Dis hydrogen or balogen; 

and each a, b, c is an integer of 0-3 provided the sum of a^^hH is 3; 

b) an inorganic othle having from 0.01 to 12 mraole/gram of suffice 
hydroxyl groups; aud 

c) a precatalyst sdected flram at least one transition metal compound 
selected from the group consisting of a bidentate ligand/transltlon metal complex^ 
a tridentate Ugand/transition metal complex and mixture tliereof and wherein Che 
transition metal of said complex Is Fe, Co, Ni. Rn^ Rh^ Pd^ Os, Ir, Pt» Ti, Zr or Hf; 
said components being present in amounts to provide 0.001 to 2.1 mmol of 
aluminum and from 1 to 1000 fuuol of transition metal per gram of inorganic 
oxide and a mole ratio off aluminum of component a) to trattsStlou metal of 
component e) of ftvm Isl to 25iL 

72. (currently amended) The catalyst composition of Claim 71 wherein the 
precatalyst is a transition mctai compound comprising at least one bidentate 
llgand^ausition metal complex represented by the formula 



Al(R).(Q)b(P). 




wherein 
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i> each A iiMl^ndently rapresents aa i«y8cii» snllur, phosphorns or 
nitrogen atom of the bidentate ligandt 

II) Z repr«s«iit« a branihiott metal wlected from tiw group conrifliog 
of Fe, Co, Hi, Rni ^ Ob, It and Pf in the -^2 or 4-3 oiidation state and Ti, Zr 
and Hf in the +2, 4.3 or 44 oxidation state; 

ill) eadi L and Ia&-Llittdependently represents a ligand group selected 
from the gronp consisting of hydrogen^ halogen, an unsubttituted or a substituted 
hydrocarbon radical or both L. together with Z, represents a CrCu 
hydrocarbylene nietaUocydtc structure; and 

iv) *^a^ of OJ), is an integer of 0, 1 or 2 to provide a neutral transition 
metal complesiu 

73. (eurr«ntly amended) The catalyst composition of Claim 71 ifberehi the 
precatalyst is m trensiticni metal compound comprising at least one tridentate 
ligand/transitlou metal complex represented by the formula 




Wherein 

1) each A independently represents an o^^fgen^ sulftur, phosphorous or 
nitrogen atom of tlie tridentate llgand; 

ii) Z represents a transition metal selected Drom the group consisting 
of Fe, Co, Ni, Ku, Rh, Pd, Os, Ir and Pt in the 4-2 or +3 oiidation state and Xi, Zr, 
and m in the '^2, 43 or 44 oxidation state; 

III) end) L and A^m^independently represents a llgand grMp selected 
from the group consisting of hydrogen, halogen, an unsnbstitnted or a substituted 
bydrocartMo radical or both L, together with Z represents a CrCu 
bydrocarbylene mmllocycllc structure; and 

iv) *'a'' of {L% Is an integer of 0, 1 or 2 to provide a neutral transition 
metal complcuc. 
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74. (cumnfly SBiended) in? catalyst ci>iiipo$itioii of cUlm 72 or 73 whereto 
I each A represents a nitrogen atom, each L aod LO^Ll > tndependendy a lialogen 

atnnn or a bydrocarbyl or mixCnres ttiereof or both L together form a 
Kydrocarhylene metaUoeydic group whtch^ with % forms a 3 to 7 member ring 
stmcture. 

7S* (prevtonily presented) The catalyst composition of Claim 72 or 73 wherein 

of the aluminom componnd Is 1 to 3 and each L of the cransitkin metal 
compound ta a halogen atom, 

76. (previously presented) The catalyst composltton of Claim 72 or 73 wherein 
at least one L of the traoaition metal complci Is hydrocarbyl* 

77. (previonaly presented) The catalyst of Claim 71 wherein % is Ni, Fd. Fe or 
C04 

78. (previously presented) The catalyst composition of Claim 72 wherein Z Is 
Ni or Pd and each L is Independently chlorine, bromine. Iodine or a Cf-C$ allQPl 
group. 

79* (previonsly presented) The catalyst compositSon of Claim 73 wherein Z is 
iron or cobalt and each L Is independently clilorbie> bronuney iodtne or a Q-Cb 
allcyl group. 

80. (previously presented) The catalyst composition of Claim 71 wherein ''a" 
of the aluminum comiionnd is 3. 

8L (prevloualy presented) The catalyst compositioii of Claim 72 wherein *'a** 
of tlic alnndnnro compavud is3. 

82. (previously presented) The catalyst composition of Claim 73 wherein "a** 
of Ae alnminnni compound Is 3. 

83. (previously presented) Tlie catalyst composition of Claim 74 wtiertin '*b'* 
of the aluminum compound is 3. 

i 

MAY 14,;?007 01 :<nP 410D311783 P^qe 



d6i:e0 Z.OOZ'M AW 



9^»:(s$-UJiij)NOIllftina«:aiS3<9i£lCiZ:SINa«6l/l-dilXd^OidSn:HAS«[3UJU)^^^^^ 

84. (prevloQSly presented) Thecttalystcompositloiiof Clflirn?! wli«n;inllie 
transition metal U Fe. 

85. (previously prcsenced) The catalyst coinpoeitSon of Oaiin 72 wbereln the 
tnittsMon metallB Fe. 

86. (prevloosly pretenttid) Thecataiyst composition of Claim 73 wherdn the 
tninntion mctil is Fe. 

87. (prcYloiuly presented) The catalyst composition of Claim 80. 81 or 82 
wherein the transition metal is Fe. 

88. (prevfously presented) The catalyst composition of CUlm 71 wherein the 
inorganic oiide lias a total volatile content of 0.1 to about 4 weight percent, surface 
bydroxyl groups of from 0.1 to 5 mmol/g and a surface area of from 10 to 1000 
m^/g. 

t 

89^ (prevtonsly presented) The catalyst composition of CUlm 80 wherein the 
inorganic oxide has a total volatile content sf 0.1 to about 4 weight perCMit, surface 
bydroxyl groups of from 0.1 to 8 mmol/g and a surface area of from 10 to 1000 ■ 
mVg. 

90. (previously presented) The Catalyst composition of Qaim 81 wherein the 
inorganic oxide has a ^tal volatile content of OJ to about 4 weight percent, surface 
hydroxyl groups of from 0.1 to S umol/g and a snrfhce area of fkvm 10 to 1000 
mVg. 

01 . (previously presented) The catalyst composition of Claim 82 wherein the 
inorgauic oxide has a total volatile content of 0.1 to about 4 weight percent, surface 
hydroixyl groups of from 0.1 to 5 mmol/g and a surCscc area of fmm 10 to 1000 
mVg. 
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92. (previously prcscttfed} The caWyit cowpwitian of ClAim 83 wherdd the 
inorganic oxidfi bat a total volatile content Of 04 to about 4 weight percent, surface 
hydroiyl groups of from 0.1 to 5 mmol/g and a $urf&ce area of from 10 to 1000 
mVg, 

93. (pravionsly presented) The catalytt eompofition of Clalin 84 wherein the 
inorgaiik oxMc has ft total volatile conteot of 0.1 to about 4 weight percent^ sorface 
hydroxy! vmp» oriWun 01 to S mmMz tnd « tnrfaee area of from 10 to 1000 
mVg. 

94. (previouely presented) The catalyst compotltioB of Claim 85 wherein the 
inorsanic oxide has a total volatile content of 0.1 to about 4 wdght percent^ niif ace 
hydroiyl groups of fromOJ to S unnol/g and a turface area of frooi 10 to 1000 
mVg, 

95. (previottily preientcd) The catalyit composition of Claim 86 wherein the 
inorganic o^dde has a total volatfte content of 0.1 to about 4 weight percent, surface 
hydroayl groups of from 0.1 to 5 mmoi/g and a surface area of from 10 to 1000 
mVg. 

96. (previously presented) The catalyst composition of Claim 87 wherehi the 
inorganic oxide has a total volatile content of 0.1 to about 4 weight percent, surface 
hy droscyl {roups of from 0.H0 9 uimol/g and a surface area of from 10 to 1000 
ittVg, 

97. (previonsbK pmevted) The composition ofaaim 71, 80, 81» 82 or 88 
wherein the Inorganic oxide is sUlea and the tnnsltion metal b Fc 

98. (previously presented) The catalyst composition of Claim 71, 80 or 88 
wherein said ahiminimi compound is present in an amount to provide from about 
0«01 to 1.9 nunol of Al per gram of inorganic oxide; said transition metal complex 
is present in an amount to provide hom 5 to SOO moles of transition metal per 
gram of inorganic oiide and said aluminum to transition metal is in a molar ratio 
afl:lto20:L 
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99, (pnmQusly pr^nt^d) Thfi e4t«lyst composition of ClAim 97 wherein sfild 
alumiDum compound ii present in an smonnt to provide from abont O.Ol to 1.9 
miiiol of Al per gniin of Inof^gHnlc oxide; said trantitioA metal complex is present 
in an amount to provide firom 5 to 500 moles of transition metal per gnim of 
ittorganie oxide and said ahiminum to transition metal is in a molar ratio of 1 ;1 to 
20:1. 

too. Cprcviousty presented) Tlie catalytt composHIOQ of Claim 71, 72, 73, 77, 78> 
79, 80, 81, 82, 86, 88, 89, 90 or 91 wherein the components are sequentially 
laitrodaced into tiie Inert liquid in the order of first component a), followed by 
eomponent b), and then fallowed by component c) and recovering a solid mixture 
Irom the liquid, 

101. (previously presented) The catalyst composition of Claim 74 whereiD tlie 
components are introduced into the inert liqtiid fo the order of first component a), 
followed by component b), and then fottowed by component c) and recovering a 
solid miacture from the Kqnid* 

102. (previou4y presented) The cata^ composition of aaim K wherein the 
components are Introduced Into the inert Uquid in the order of first eomponoit a), 
foltowed by component b% and then fallowed by component c) and recovering a 
soUd mixture ft*om the Uquid. 

103. (previously presented) The catalyst composition of Qaim 76 wherein the 
components are introduced into the hiert Uqoid in the order of fbvt component aj, 
followed by component hX and then followed by component c) and recovering a 
ftOHd mixture from the liquid. 

104. (prevfonsly presented) The catalyst composition of Claim 83 wherein the 
components are introduced faito the Inert Uquid in the order of fim component a), 
followed by component b), and then foikiwed by component c) and reoovertng a 
solid miiture htm the liquid. 
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105. (previouvly prcBcated) Tbe tMHfyst composltioii of a«in 84 wherein the 
components are introduced into the inert liquid in the order of first component «)» 
foUowed by conqwttent H and then foUowed by component c) and recovering i 
solid mixture from the liquid* 

106. (prevlouily presented) The cntilyst composition of Cinfan 85 wherein the 
components ore introduced Into the Inert liquid in the order of firet component a), 
followed by component b), end then foUowed by component c) and recoverios a 
solid mixture from the liquid* 

107. (previously presented) The catalyst compositiQn of Cbim 92 wherein the 
coDtponente are Introduced into the inert liquid in the order of first component a)» 
followed by componoit h\ and then followed by component c) and recovering a 
solid ndsture from the liquid. 

108. (inreviously presented) The catalyst composition of Claim 93 wherein the 
components are introduced into the IneH liquid in the order of first component a)^ 
followed by component b)« and then followed by component c) and recovaing a 
s^d mixture from the liquid. 

109. (prevloiialypreiettted) The catalyst coinpositlon of Claim 94 whnein die 
components are Introduced into the inert liquid in the order of first component aX 
fc^owed by component b), and dicn followed by component c) and recovering a 
solid mixture l^m tbe Uquid. 

110. (^vionily presented) The catalyst composition of Claim 97 wherein the 
componente are Introduced Into the inert liquid In the order of first component a), 
foDowed by component b), and then foliowcd by component c) and recovering a 
solid mixture from the liquid. 

111. (previously preseuted) The catalyct composition of Claim 71, 72, 73, 77, 78, 
79f 81, 82, 86| 88, 89, 90 or 91 wherein components a), b) and c) mvt 
concurrently introduced into the inert liquid and maintained therein at 
temperatures of trom 0^ to 50^ C and atmospheric pressure. 
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lU. (previoiisty pruented) TbecatftlyitcoiiipositiQiiof OMni74wlimia 
components a)> b) and c) w eoncnrrently introduced into the inert liquid and 
oiainUiiacd th^^u at temperatures of from D<» to 50^ C and atmospheric pressure. 

1 13. (currently amended) The catalyst compof Hkm of Oalni 1S wherein 
components a), b) and t) are eoncurrendy introduced into the inert liquid and 
maintained thcn^n at temperatures of from OOtoSODC 0* to SO* g and 
atmospherie pretinre. 

114. (previously presented) The catalyst composition of Claim ft3 wherein 
components k\ b) and c) are eoncnrrently Introduced into the inert liquid and 
maintained therein at temperatures of from 0* to 50* C and atmospheric pressuro* 

11& (previously presented) The catalyst composition of Oalm 84 wherein 
componenta a), b) and c) are concninreiitly introduced into the Inert liquid and 
maintained thereb at tenq»enitures of flrom 0" to SO* C and atmospheric preeaure. 

116* (previously presented) Thecatatystcompositionof Claim 85 wherein 
components a), b) and c) are concurrently introduced Into the inert liquid and 
maintained therein at temperatures Of fhim 0* to 50* C and atmospheric pressure. 

117. (previously presented) The catalyst compesftion of Claim 91 wherein 
components a)» b) and c) are concurrency introduced into the Inert liquid and 
maintained therein at temperatures of firmn 0* to SO* C ftiid Atmonpheric pressure. 

1 18. (previously presented) The catalyst composition of Oaim 93 wherein 
components a)« b) and c) are concurraidy Introduced into the inert Uquid and 
fualmained therein at temperatures of ftvm 0' to 50* C and atmospheric pressure. 

119. (previously presented) The catalyst composition of Claim 94 wherdn 
components a), b) and c) are concurrently Introduced into the inert liquid and 
maintained then^n at temperatures of Irom 0* to 50* C and atmospheric pressure. 
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120* (pixvtQii«ly presented) The catalyst composltliiii of Clilm 97 wherein 
£Otti|M>iients a), b) and c) are concurrently introduced into tlie inert liquid and 
maltttaineif therein at temperatuiea of from 0* to 50^ C and atmoapheric preMure. 

121, (prcvioiifly pretested) TlieeptalyvtGinnpoaitionof Clafm71>72,73|77»7S, 
79, BD, 81, 82, 86, 88» 89, 90 or 91 ffberein the components a), b) and c) are directly 
introdneed into an olefin polymerization reaction zone. 

122t (preyionily prevented) The catalyst composition of Claim 74 wherein tiie 
eomponent* a), b) and c) are directty intrqdttced into an olefin polymerization 
reaction zone* 

123. (previously presented) The catalyst composition of Claim 75 whereto the 
components a), b) and c) are Arectly introduced into an olcfln polymeriiatlon 
reaction zone. 

124^ (previously presented) The catalyst composition of Claim 76 wherein the 
Gomponemfts a), b) and e) are directly introduced into an olefin polymerization 
reaction zone. 

129. (previously presented) The catalyftt composition of Claim 83 wherein the 
components a), b) and c) are directly introduced into an olefin polymerization 
reaction zone. 

126* (previously presented) The catalyst composition of Claim 84 wherein the 
components a)^ b) and c) are directly introduced into an olefin polymerization 
reaction zone, 

127, (prevlousiy presented) The catalyst composition of Claim M wherein the 
components a), b) and c) are directly Introduced into an olefin polymerization 
reaction zone* 

128, (previously presented) The catalyst compositiott of Claim 92 wherein the 
components aX b) and c) are dircctiy introduced into an olefin polymerization 
reaction zone. 
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129. (prevlomly presented) The cataiyn corapositioa of Claim 93 wlierein the 
components n). b) and c) are directly introdikced into an olefin polymerization 
reaetion lone. 

130. (previottsly presented) The catalyst composition of Claim 94 wherein the 
components a)« b) and c) are directly introdneed into an olefin polymerialion 
reaction 20«e^ 

131. (previonsly presented) The catalyst composition of Claim 97 wherein the 
components a), b) and c) are directly introduced into an olefin polymerizatipn 
reaction zone. 

132. (previously presented) The catalyst composition of Claim 84,85 or 86 
wherein "a" of the alnnnoum compound is 3« 

133. (previously presented) A heterogeneous catalyst composition useful in the 
polymerization of olefins comprising a mixture of: 

a) ahuniuum compounds selected firom at least one ahuninum 
compound represented by the formula: 

Ai(R).<Q)h(I». 

wherein 

It is a hydrocarbyl group; 
Q is a hydrocarbyloxy (roup; 
D is hydrogen or haloseo; 

end each a^ e is an integer of(W proridod the sum of a-Htr^c Is 3; 

b) an inorganic oxide having from 0.01 to 12 nunole/gram of surface 
hydroxyl groups; and 

c) a precatalyst selected from at least one transition metal compound 
selected from the group consisting of a bidentate llgand/ transition metal complex « 
a tridcntata iigand/transltion metal complex and mixtures thereof and wherein the 
transition metal of said complex is Fe^ Co» Nl| Ru, Rh, Pd, Os, Ir, PC, Ti, Zr or Hf; 
said components being present In amounts to provide 0.001 to 2.1 nudol of 
aininlnmn and f^ora 1 to 1000 |imol of transition metal per |^am of inorganic 
oxide and a mole ratio of aluminum to transition metal of from 1:1 to 25;L 
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134. (ctirKittly itmended) The cAtaly^t composition of Clidm 133 wherein the 
trtjuition metiU compound b ii bideoUte lig^nd/tmiisition metal complex 
represented by (he fonnillii 




11 



wherein 

Q each A independently repmentt nn psygen* sulfiir, phoiphorui or 
nitrogen atom of the MdentAte ligand; 

ii) Z represents a transltbn metal selected from the group con^iftting 
of Fe, Co» Ni, Rn, Rh^ Pd, Ot, Ir and Ft in the -fl or -t-B oxidation state and Ti, Zr 
and Hf in the +2, -»-3 or oxidation state; 

Sa each L and laB-LLindependently represents a ligand group selected 
from the group consisting of hydrogen, halogen, an nnsulistitittcd or a substitnted 
faydrocarlion radical or both L, together with Z» represents ■ C^-Cu 
hydrocart^lene metaBocydlc strumre; and 

iv) "a" of (L*).is an integer olO, 1 or 2 to provide ■ neatral transition 
metal complex. 



135. (currently amended) The cataly«t composition of Claim 133 wherein the 
transition metal compound is a oMentate ligand/transition metal complex 
represetted by the formula 




wherdn 

i) each A independently represents an oxygen, salfur, phosphorous or 
nitrogen atom of a tridenUte ligand; 

ii) Z represents a transition metal selected from the group conststins 
of Fe, Co, Ni, Rn, Rh, Pd, Os, Ir and Pt in the +2 or 4-3 oxidation state and Ti^ZTi 
and Hf in the -^2, -^3 or ^ oxidation state; 

iii) each L and ^Lllndependendy represents a ttgand group selected 
from the group consisting of hydrogen, halogen, an nnsnbstituted or a substituted 
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hydrocarbon radicil or botli L, together with Z represents • CrCu 
hydrocarbylene mctiiOocydk: $tructure; a,n4 

Iv) ^* of (L').ls an integer of 0« 1 or 2 to provide a netttnl transitioa 
metal complex^ 

1.16. (currently Attended) The catalyst composition of daim 134 or 135 
I wherein each A representi a nitrogen atom» each L and la&LuJs independently a 

halogen atom, or a hydrocirbyi or mixtures thereof or both L togetiier form a 
hydrocarbylene roetallocycUc group which, with Z| forms a 3 to 7 member ring 
stntctnre. 

137. (previonaty presented) Theeatalyatcompositioaof Claiiiil34or 13S 
wherein '*a*' of the ainmlnnm compound is 1 to 3 and each L of the transition 
metal compound is a halogen atom. 

138^ (prrvvondy presented) The catalyst compositioa of Claim 134 or 135 
wherein at least one L of the transition metal compleat is a hydrocarbyL 

139. (prcfvionsly presented) The catalyst Of Claim 136 wherein Z is Ni« Pd, Fe or 
Co. 

140. (prevlonsly presented) The utmlyst composition of Claim 134 wherein Z Is 
Ni or Fd and each L Is Independently a chlorine^ bromine, iodine or a C|*C| alRyl 
group. 

141. (previously presented) The catalyst composition of Claim 135 wherein Z is 
Iron or cobalt and each L is independaiitly a cidorlne, bromine^ Iodine or a C|-C« 
alfayl group. 

142. (iireviousiy presented) The catalyst composition of Claim 133 wherein **a" 
of the aluminum compound Is 3. 

143. (previously presented) The catalyst composition of Claim 134 wherein ••a" 
of the ahuninuai componnd is 3. 
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144. (previoiisb' presented) The catalyst compositioa of Chiim 139 wherein **a" 
«f Che Alumtiiuin cooipoand i§ 3. 



145. (previously preseAted) The eatalyst composMon of Oalm 136 whcreitt " a** 
of the alimdnutti eompoimd is 3* 

146. (previously presented) ThecstftlysteonipositionofCIaimlSS wherein the 
transitioa tnettlis Fe. 

147. (previously presented) The catalyst composition of Claim 134 wherein the 
transitloo metal Is Fe. 

148. (previoudy presented) The eatalyst composition of Claim 13S wherein the 
transition metal f s Fe« 

149. (previously presented) The catalysi composition of Cliira 142, 143 or 144 
wherein the transition metal is Fe. 



150. (prevlottsly presented) The catalyst compoeStiott of Claim 133 wherein the 
inorganic oaude lias a total volatile content of 0.1 to abont 4 wdght percent, surface 
hydroxyl groups of from OJ to 5 mmol/g and a snrCice area of from 10 to 1000 



151. (previously presented) The catalyst composidon of Claim 142 wherein the 
inorganic oxide has a total voIetDe content of DJ to about 4 weight percent* surface . 
hydroxy! groups of from 0.1 to 5 mmol/g and a sufface area of from 10 to 1000 
ni'/g. 

152. (previously presented) The catalyst composition of Claim 143 wherein Hie 
Inorganic oxide has a total volatile content of 0.1 to about 4 weight percent, surface 
hydrovyl groups of from 0 J to 5 mmol/g ami a surftice area of from 10 to 1000 
mVg. 
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153. (previou§ly prtsenttd) The catalyst composMon of Claiin 144 wlicrelQ the 
iQors^^ ozMe has a total volatile content of OJ to abopt 4 wd^^ht percent; snrfaoe 
bydrox^ giroupy of from 0.1 to 5 mmVz & sarfiice area of from 10 to 1000 

1S4» (previoasly presented) Tbe catalyst composition of Clahn 145 wbmb the 
Inorganic oxide has a total volatile content of 0»1 to about 4 weight perctot, surface 
bydroxyl groups of front 0,1 to 5 flsittol/g and a surface area of from 10 to 1000 

mVg. 

155. (pre!vloivsly preeented) The catalyst eomposfition of Claim 146 wherein ^ 
fasorgaidc oxida has a total vohtile content of 0.1 to about 4 weight portent^ surface 
hydroxyl groups of fWim 04 to S miKiol/g and a surface area of from 10 to 1000 
m% 

156. (prevloiisly prescntad) The catalyst composition of Claim 147 wherein the 
inorgank oxide has a total volatOe content of 0.1 to about 4 weight percent, surface 
hydroxy! groups of from 0.1 to 5 mmol/g and a surface area of from 10 to 1000 
mVg. 

157. (prevlousb preyed) The catalyst composition of Claim 148 wherein the 
inorganic oxide has a total volatile content of 0 J to about 4 weight percent^ surface 
hydroxyl groups of from 0.1 to 5 mmol/g and a surface area of from 10 to 1000 
mVg. 

ISO. (previously presented) The catalyst composition of aalm 149 wherein the 
tuorgaaic cizid« hae a total volatile content of 0.1 to about 4 weight percent, smface 
hydroxyl groups of from 04 to 5 mmol/g and a surface area of from 10 to 1000 
m% 

159. (previously preeented) The catalyet composition of Qaim 142, 143, 
144 or ISO wherein the inorganic oxide la sUIca and the transition metal is Fe. 
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IM. (prftvioiuly preflented) The cmtalyit cooiposMQii of CUim 133, 1429 or 150 
whcrdn §ald ftlttmittum eompound H preient In tn amount to provide from about 
0.01 to l.9iniiiolof Alperpvmof InorBanicoxide^Midtraniitionmctilcoitt^^ 
b praent in an nmoitnt to provide from 5 to 500 moles of trawMon metal per 
gram of inorsanic oiide and said alamlniiiii to transition metal i» in a molar r^tio 
of 1:1 to 20:1. 

161. (prevloiivly presented) Hie tatalyst composition of Claim 159 wherein said 
aluminum compound is present in an amount to provide from about 0.01 to 1.9 
mmol of Al per gram of inorganic oxide; said transition metal complex is present 
In an amooot to provide from S to SOO moles of transkioa metal per gram of 
inorganic oxide and said aluminum to transition metal is in a molar ratio of 1:1 to 
20tl. 

t62» (previously presented) A process for fermipg a heterogeneous catalyst 
useful In the poiymerfzsatton of oiefEus comprising contacting substandally 
simultaneously in a single reaction zone having an inert llqoid, the oompouents 
comprising: 

a) aluminum compounds selected fl^m at least one ahimlnnm 
compound r^resented by the formula 

wherein 

R is a liydrocarb)i group; 
Q Is a bydrocarbyloxy group; 
U if hydrogen or halogen; and 

each a, b, c is an Integer of 0-3 provided the sum of a ibic is 3: 

b) an inorganic oxide having from 0.01 to 12 mmole/gram of 
surface hydroxyl groups; and 

o) a precatalyst selected from at least one transition metal 
compound selected fkw the group consisting of a bldentate Ugand/lraniition 
metal complex, tridentate ligand/transition metal complex and mixtures thereof 
and wherein said fraosicion metal Is selected from the group eonslstlttg of Fe> Co, 
Ni, Rn, Rh, Pd, Os, Ir. Ft, Ti, Zr and Hf; 
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said components being prefent In ftmouiits to provide 0*001 to 2.1 mrool of 
aluminum And from 1 to lOOO pmo] of trtnntion mettl per gram of inorgiolc 
oxide And n moh riitio of iiliiViinum to transition metal of from 1:1 to 25:1. 



163. (currently emended) The process of Clelm 162 wbcrdn the eomponenta 
eX b) end c) ere concurrently Introduced bio the inert liquid and i 
therein at a temperature of from V to SO aad almoipheric pressure. 



164. (previously presented) The process of Qalm 162 or 163 wherein the 
transition metal is Fe. 

165. (prevbnsty presented) The process of Claim 162 or 1^3 wherem the 
ittorgaulc oxide is silica. 

166. (previously presented) The process off Claim 165 wherdn the transitioii 
metal Is Fe. 

167. (previously presented) The process of Claim 166 wherein ^^a*" of the 
aluminum compound It 3. 



16B. (praionsly presented) The process of Claim 1 62 wherem the components 
are introduced into the Inert liquid in the order of first component a)» followed by 
component b)^ and then followed by component c) and recovering a solid mixture 
from the liquldr 
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